Introduction
Taro [Colocasia esculenta (L.) Schott], a traditional tuber crop of the tropics is grown for its edible cormels and leaves, and is a member of the Araceae family. It is believed to be one of the earliest cultivated tuber crops in the world. Many tropical nations rely on taro as a main export. According to Food and Agriculture Organization (FAO), taro production has doubled over the past decades and taro is now the fifth most consumed tuberous vegetable worldwide (FAOSTAT, 2015) .. In Bangladesh taro is a very popular vegetable and extensively grown in kharif season and contributes a considerable part in the total supply of bulky summer vegetables in the market . The corms and cormels are consumed as staple or subsistence food in some developing countries in the Asia, Africa and the Pacific. The area and gross annual production of aroids in Bangladesh is increasing year after year, but its yield per unit area in 2012 was 5.58 mt ha -1 (BBS, 2012) , which is very low as compared with Egypt (37.11 mt ha Cladosporium colocasiae Sawada has been reported in Ghana (Awuah, 1995) . Pathogens that plaque taro include Pythium species, Phytophthora colocasiae (Racc.), Cladosporium colocasiae (Sawada), Curvularia species, Fusarium solani (Mart.) which cause leaf spot and leaf blight diseases (Ooka, 1994) .
In Bangladesh, crop growth and appearance of disease are coincides with onset of monsoon making the conditions most favorable for the development of the disease. The disease assumes severe since in areas having high temperature (22-33ºC) and maximum relative humidity (85-100%) with frequent rainfall causes 25-50% losses in crop yield (Jackson, 1999) . Leaf blight has become a limiting factor for taro production in all taro growing countries including India causing yield loss of 25-30% (Misra and Chowdhury, 1997) . Losses of 25-35% of corm yield have been recorded in the Philippines while in some extreme cases, losses of 95% have been recorded in various cultivars across Hawaii. It is revealed that a mean yield loss of 25-60% occurs due to taro leaf blight every year (Gadre and Joshi, 2003; Misra et al., 2007) .
Several approaches have been suggested to control leaf blight. Growing of resistant variety is the most practicable and economical method to reduce the disease, if such variety is available (Dey et al., 1993) . Available literatures from abroad indicate that the disease can be minimized by applying Ridomil MZ, Indofil M-45, Blitox 50 and Hill copper (Maheshwari et al. 1999) . Biological control of the taro diseases remains a favorable alternative to pesticide control since biological control promises reduced risk to agricultural workers, consumers and the environment.
In Bangladesh, no extensive research work has been carried out on different aspect of taro diseases to assess the losses due to diseases. Few information are available on taro diseases in Bangladesh, only for notifying the diseases and identifying the causes (Dey et al., 1991 and Goswami et al., 1993) . As the taro production is greatly decreased due to leaf spot infection, appropriate attempt should be taken to develop effective control measures through different approaches against the disease and to maximize yield. Therefore, indepth research work is needed for assessing taro diseases incidence and severity. Thus, the present research work was undertaken to observe the effect of Trichoderma based formulation BAUBiofungicide, Garlic extract, Bion (resistance inducer) and chemical fungicides (Bavistin DF and Proud 250 EC) and against leaf spot of taro.
Materials and Methods
The experiment was conducted in Field Laboratory, Department of Plant Pathology, Bangladesh Agricultural University, Mymensingh. The land of the experimental plot was thoroughly prepared by ploughing and cross ploughing followed by laddering to obtain a good tilth.
Collection and treatment of cormels:
The seed cormels were collected from Boyra Village, Sadar Upazilla, Mymensingh. The variety of taro was Panikachu. The experiment was conducted using six treatments viz. T 1 =Garlic clove extract (10%), T 2 = BAU-Biofungicide (Trichoderma harzianum) at the rate of 2%, T 3 =Bion (Acibenzolar-S-methyl) at the rate of 0.2%, T 4 = Bavistin DF (Carbendazim) at the rate of 0.1%, T 5 = Proud 250 EC (Propiconazole) at the rate of 0.1% and T 6 = Control (Non-treated).
The collected garlic cloves were weighed before cleaning in running tap water and removed excess water. The extract was prepared by crushing the garlic cloves in a blender with distilled water (100g/L) following the method of Hossain et al. (1997) . All the chemicals were weighed as per need and solutions were prepared.
Treatment application and Data collection:
Seed cormels were treated by soaking in each treatment for 30 mins. Treated seed cormels of Taro were planted. In each plot, 12 seed cormels were planted maintaining a row to row distance of 60 cm and plant to plant distance of 45 cm (Ahammed, 1988) . The seed cormels were planted at a depth of 6-7 cm. All the treatments including garlic extract and fungicidal solutions were sprayed using hand sprayer. The spray was done 60 days after transplanting.
Collection of data were initiated from first onset of disease. Data were considered for recording treatment effect on plants are height (cm), No. of healthy leaves, No. of spotted leaves, No. of dead leaves, percent of disease incidence and percent of leaf area diseased (disease severity). The disease incidence and severity were evaluated following the formula of Rai and Mamatha (2005) , and Johnston (2010) respectively. The data collected from the experiments were analyzed for test of significance and compared the treatment means by using Duncan's Multiple Range Test (DMRT) (Gomez and Gomez, 1984) at 5% level of probability following the MSTAT-C program.
Results and Discussion
The effect of garlic extract, BAU-Biofungicide, Bion, Bavistin DF and Proud 250 EC on plant height of taro at 90 and 180 days after sowing was recorded and presented in Table 1 . Significant variation of plant height was observed under different treatments. All the treatments increase the plant height of taro over control except garlic extract. At 90 days after sowing, the highest (90.22 cm) plant height was observed in Proud 250 EC, which was increased 18.71% over control followed by Bavistin DF (10.38%), BAU-Biofungicide (6.29%) and Bion (6.29%). At 180 days after sowing, the highest (95.17 cm) plant height was observed in Bavistin, which was 17.97% over control followed by Proud 250EC (11.15%) and Bion (9.36%). On the other hand, the lowest plant height was recorded in both times from garlic clove extract. Present research is supported by Shakywar et al. (2008) , who evaluated the effect of neem leaf extract garlic bulb extract @ 10% and other plant extracts as foliar application. Among them neem leaf extract significantly increase the cormel yield over control. Sahayaraj (2014) reported that treatment with biological fungicides resulted in significantly higher plant growth parameters like plant height, root length, plant fresh weight and dry weight. Bion increases induced resistance against pathogen by increasing β-1,3-glucanase and chitinase activity and keeps normal growth of the plants (Parkinson et al. 2015) . Debergh et al. (1993) reported that fungicide Carbendazim (Bavistin) as an alternative plant growth regulator and may increase plant growth. (Hossain and Hossain, 2014) . Palomar (2001) found that significant reduction in the numbers of infected leaves was observed in taro plants sprayed with the fungus Trichoderma. 2.89c -1.78a -0.56c -Level of signi. ** ** ** ** indicates significance at 1% level of probability, Here, DS= days after sowing, T 1 = garlic extract, T 2 = BAU-biofungicide, T 3 = bion, T 4 = bavistin DF, T 5 = proud 250EC and T 6 = control
The effect of garlic extract, BAU-Biofungicide, Bion, Bavistin DF, Proud 250 EC on disease incidence and severity of taro leaf spot was determined and presented in Table 3 and 4. Significant variation of percent disease incidence was observed under different management practices. At 90 DAS, only BAUBiofungicide reduced the percent disease incidence of taro leaf spot over control. The lowest disease incidence (28.71%) was observed in BAUBiofungicide, which resulted 35.63% reduction over control. The highest disease incidence (56.63%) was obtained from Garlic extract. At 180 DAS, the lowest disease incidence (46.19%) was observed in BAUBiofungicide, which resulted 27.70% reduction over control followed by Bavistin DF (22.56%) and Bion (20.47%). The highest disease incidence (63.89%) was obtained from control. Significant variation of disease severity was observed under different management practices. At 90 DAS, the lowest mean disease severity (14.15%) was observed in BAU-Biofungicide and highest disease severity (29.38%) was recorded in Bavistin closely followed by Garlic clove extract (29.09%). In case of percent reduction of disease severity (32.13%) over control was observed in BAU-Biofungicide. But at 180 DAS, all the treatments significantly reduced the disease severity of taro leaf spot after spraying. The lowest mean disease severity (25.28%) was observed in BAU-Biofungicide and the highest disease severity (34.75%) was recorded in Control closely followed by Proud 250 EC (34.66%) and Garlic clove extract (34.04%). ** ** ** ** ** indicates significance at 1% level of probability; Here, DS= days after sowing, T 1 = garlic extract, T 2 = BAU-biofungicide, T 3 = bion, T 4 = bavistin DF, T 5 = proud 250EC and T 6 = control ** ** ** indicates significance at 1% level of probability; Here, DS= days after sowing, T 1 = garlic extract, T 2 = BAUbiofungicide, T 3 = bion, T 4 = bavistin DF, T 5 = proud 250EC and T 6 = control
In case of percent reduction of disease severity, maximum reduction (27.25%) over control was observed in BAU-Biofungicide and minimum reduction (0.27%) was observed in Proud preceded by Garlic clove extract (2.05%). Foliar application of biological control agents has some potential to protect taro crops from infection. For example, significant reductions in the numbers of infected leaves and disease severity were observed in taro plants sprayed with the fungus Trichoderma (Palomar et al. 2001) . Bion (Acibenzolar-S-methyl) has the unique ability to protect plants from fungal, bacterial and viral infection (Ruess et al., 1996) . Bion does not have direct antimicrobial activity (Whan et al. 2009 ) but it is shown to reduce incidence and severity of leaf spot of taro. Mridha et al., (2007) observed that Bavistin is more effective than mancozeb, Cupravit and other fungicides in controlling leaf spot and reducing fungal mycelial growth. The results of Bavistin treatment in the experiment has also been supported by Hassan et al. (2013) , who reported that Bavistin significantly reduce the disease incidence and severity of Cercospora leaf spot of chilli. Thus, BAU-biofungicide can effectively be used against leaf spot of taro.
